The purpose of this study is to design global competitive competency assessment scale for undergraduates in China.
Introduction


In order to develop into vibrant, mutually beneficial partnerships among nations, gaining an in-depth understanding of cross culture is essential in contemporary world (Merryfield, 2001) . Moreover, building effective and positive relationships among different cultures, breaking down the barriers of prejudice, and racism, offering international collaborations are both significant to individual and institutional global competitiveness. Expanding the intercultural competent involves in constructing the intercultural-awareness (Hammer, 2012) . The American Association of Colleges and Universities (2007) argued that there are a number of core learning outcomes that is necessary to assist students to face with the challenges of a global society. The development of individual and social responsibility is importance, particularly as it connected to the intercultural knowledge, competence, and engagement. Moreover, Chickering and Braskamp (2009) also highlighted that the conceptual ideas of developing and internalizing a global perspective into individual thinking and identity (p. 27) . In order to prepare students more adequately for the challenges of an increasingly diverse and global society, the educators and administrators recognized the importance of global insight or perspective (Braskamp, 2011; Engberg & Hurtado, in press; Hurtado, 2003) . In accordance with enhance cross-cultural competitiveness and comprehensive competitive power, it is essential to cultivate global competency. Specifically, this study aims at designing global competitive competency assessment scale for undergraduates in China. This research also focused on generating an assessment tool that measures the level of intercultural competency/sensitivity for the individual level for perceiving global cultural capacity in global culture context. intercultural opportunities, most of countries, such as UK, France, Italy, and Australia, implemented effective relevant policy to stimulate the development of global education.
The intercultural/across cultural is more and more becoming a institutional recognition to design global curricular program and projects in terms of improving the global competency institutionally. There exists less research that defining the concept of global competency in response to the rapid increasing number of international student mobility across China. Within the limitation of this research, there is no relevant consensus for undergraduates in China. In order to provide effective suggestion in improving global competency for China's institutions, this research has been undertaken to development the new definitions of competitive global competency for the contemporary China's higher education system. The ultimate purpose of this research is to encourage institutional administers to design and create a global competitive curriculum and provide effective and sufficient actives to guarantee individual competent globally.
Methodology Descriptive Data Analysis
This survey aims at the study of Chinese undergraduate students from five grades, thirteen majors in eight universities from Beijing, China. The total sample size is 2,505. All the respondents answered this questionnaire by paper-based survey. In this study, we applied SPSS 23.0, Stata 14.1 and Conquest 4.0 to analyze the variables. Specifically, Global Competency Assessment Questionnaire with Rating Scale has been entitled in this survey. In order to guarantee the reliability and validity of this rating scale questionnaire, we designed the questionnaire concerning on the definition of the dimensions we adopt. We used 5-point Likert scale to score the answers of each question. The respondents answered all the questions in the questionnaire relating to personal psychical cognition. In this study, the rating scale questionnaire includes five sections, which included personal social background, global knowledge, global skill, global attitude and global experience. Moreover, comparing with the traditional survey and questionnaire concerning on student's global competency, we add global experience as our new dimension in consistent with our theoretical framework (see Figure 1) . This survey contains 13 questions concerning on personal social and educational background information, which includes gender, university, discipline (major), year of the grade, university classification, family location, whether respondent had intercultural training or internship, whether has global experience, parents' education background, family monthly income, demographic and academic performance (see Table 1 ). 
Dimensions of Global Competency Assessment Questionnaire with Rating Scale
There are totally 45 questions in this macro section with 4 dimensions-global knowledge, global skill, global attitude and global experience. In another words, all these four dimensions contribute to assess and evaluate the global competency.
Global Knowledge
There are totally 11 questions: item 14 to 24. We use 5-point Likert scale for scoring: (1) The score of strongly disagree is one; (2) The score of disagree is two; (3) The score of unsure is three; (4) The score of agree is four; (5) The score of strongly agree is five.
Global Skill
In this section, we try to know the actual intercultural skills of respondent. There are totally 9 questions: item 25 to 30, 35 to 36 and 49. We use 5-point Likert scale for scoring. For item 25 to 30, 35 to 36, (1) The score of strongly disagree is one; (2) The score of disagree is two; (3) The score of average is three; (4) The score of agree is four; and (5) The score of strongly agree is five. For item 49, (1) The score of very low is one; (2) The score of quite low is two; (3) The score of unsure is three; (4) The score of quite high is four; and (5) The score of very high is five;
Global Attitude
We try to know the respondent's attitude towards inter-culture. There are totally 15 questions: item 31 to 33 and 37 to 48 (including a counter question, item 48). We use 5-point Likert scale for scoring: (1) The score of strongly disagree is one; (2) The score of disagree is two; (3) The score of unsure is three; (4) The score of agree is four; and (5) The score of strongly agree is five.
Global Experience
In this part, we try to know the actual intercultural experiences or trainings of respondent. There are totally 10 questions: item 34 and 50 to 58. We used 5-point Likert scale for scoring. For item 34, (1) The score of strongly disagree is one; (2) The score of disagree is two; (3) The score of unsure is three; (4) The score of agree is four; and (5) The score of strongly agree is five. For item 50 to 56 and 58, (1) The score of zero time is one; (2) The score of once is two; (3) The score of twice is three; (4) The score of three times is four; and (5) The score of four times or more is five. For item 57, (1) The score of none is one; (2) The score of two months or longer is two; (3) The score of once a month is three; (4) The score of twice a month is four; and (5) The score of once a week is five (see Table 2 ). 
Reliability and Validity Analysis
The reliability and validity of this survey have been reported as follows: the coefficient of the internal reliability for respondents, the whole survey's Cronbach alpha equals to 0.915, the Cronbach alpha for global GLOBAL COMPETENCY ASSESSMENT SCALE FOR UNDERGRADUATES 351 knowledge, skill, attitude and experience equal to 0.886, 0.848, 0.869, and 0.754, respectively, which demonstrated the survey data for the respondents has great internal reliability. In addition, analyzing the validity of the data. We obtain that the value of Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy equals to 0.937, and the p-value for Bartlett's test of sphericity is equal to 0, which indicates that the data is of a great validity and suitable within the data, and it is suitable to make the further analysis with both questionnaire and respondents' global competency.
Data Analysis Item Response Theory
Item response theory (IRT) is considered as a paradigm for designing, analyzing, and scoring of tests, questionnaires, and similar instruments measuring abilities, attitudes, or other variables, which emerged as early as the 1940s though the popularity came much later in the 1970s. It is based on the concept of the probability of a correct/keyed response to an item, which is a mathematical function of person and item parameters. The person parameter is construed as (usually) a single latent trait or dimension. Broadly speaking, IRT models can be divided into two bodies: uni-dimensional and multidimensional.
Specifically, Uni-dimensional IRT Models for Dichotomous Responses hold two fundamental assumptions: uni-dimensionality and local independence. The assumption of uni-dimensionality is related to a set of items and/or a test measure(s) only one latent trait (θ), and local independence refers to the assumption that there is no statistical relationship between examinees' responses to the pairs of items in a test, once the primary trait measured by the test is removed. The two assumptions are really just different approaches and the third main assumption focused on modeling the relationship between the trait measured by the test and item responses. Historically, there are some classical models: the normal ogive model was regarded as the first IRT model focusing on measuring psychological and/or educational latent traits (Richardson, 1936; Mosier, 1940 Mosier, , 1941 Ferguson, 1942; Lawley, 1943 ). In the model, an item characteristic curve (ICC) is derived from the cumulative density function (CDF) of a normal distribution; One-Parameter Logistic Model (1PLM/Rasch Model) is related to a mathematician in Denmark, George Rasch, followed up with a various approach to IRT in the 1950s (Rasch, 1960 (Rasch, (1980 1961; 1967; . He used a logistic function to derive an ICC instead of the normal ogive function and his model contributed to simplifying the normal ogive model and the complexity of computation; Two-Parameter Logistic Model (2PLM) is a generalization of the 1PLM. Instead of having a fixed discrimination of "1" across all items as in 1PLM, in the 2PLM, each item has its own discrimination parameter; Three-Parameter Logistic Model (3PLM) provides an ICC to have non-zero lower asymptotes and this model is more suitable for response data with those items in which examinees at the extremely low proficiency level may get the items correctly by chance; Nonparametric Item Response Model (ICCs) are characterized by a single function in IRT models with parameters. Additionally, Ramsay (1991) proposed a kernel smoothing approach for nonparametric item response models. Nonparametric item response models may not be as practically useful for operational uses as parametric models because nonparametric item response models do not provide informative, interpretable item parameters, and it is hard to equate tests under nonparametric models. However, nonparametric models are frequently used for research purposes such as evaluating model fit for parametric models since nonparametric models produce item characteristic functions that are very close to the observed data. Moreover, there also existed some specific models generated by many scholars consistently: Partial Credit Model (PCM) is an extension of the 1PLM (a.k.a., Rasch model) (Masters, GLOBAL COMPETENCY ASSESSMENT SCALE FOR UNDERGRADUATES 352 1982; 1986; 1988a; 1988b) ; Generalized Partial Credit Model (GPCM) (Muraki, 1992 ) is a generalization of the PCM with a parameter for item discrimination added to the model; Graded Response Model (GRM) was introduced by Samejima (1968; 1972; to handle ordered polytomous categories such as letter grading, A, B, C, D, and F and polytomous responses to attitudinal statements (such as a Likert scale); Nominal Response Model (NRM) was also introduced by Bock (1972) . Therefore, the values of the responses do not represent some sort of scores on items, but just nominal indications for response categories. Some applications of the NRM are found in uses with multiple choice items. Additionally, Multidimensional Compensatory Three-Parameter Logistic Model (MC3PLM) can be seen as an extension of the uni-dimensional 3PL model. Moreover, IRT is suitable for Likert-scale tradition (Andrich, 1978) .
Rating Scale Model (RSM)
Rating Scale Model (RSM) is one of the models of Rasch family, always applied in the rating scale survey. There are two different approaches to the rating scale model. Andersen's (1977; 1983) proposed a response function, in which the values of the category scores are directly used as a part of the function: ∑ where w 1 , w 2 , …, w m are the category scores, which prescribe how the m response categories are scored, and a ih are item parameters connected with the items and categories. An important assumption of this model is that the category scores are equidistant. Linear Rating Scale Model (LRSM) was proposed to generalized Racsh model and rating scale model (Fischer & Parzer, 1991) . Since the whole scale is used 5-point Likert scale, which is also ordered, we adopt the RSM we introduced as our analyzing method.
Fundamental Estimation: The Analysis and Estimation of Item Difficulty
In application, we usually set the difficulty of the item from the range of -3 to 3. The larger the value, represents the more difficult in this item; the smaller the value, represents the easier of the item (Yu, 2009 ).
Test of Goodness-of-Fit
We used the indexes T-value and MNSQ (Fit mean-square) to judge the goodness of the items. For T-value, with 95% significant level, the range of the value is from -1.96 to 1.96. Out of this range means the answers of the item has the significant difference between what we expect and reality. MNSQ is the standardized mean-square residual summary statistics, describing the variance between observation values and expected values for all respondents' answers of the item. For rating scale model, the range of the MNSQ value is from 0.6 to 1.4, which means the respondent's response conforms to the what we expect of the item. Informal simulations studies and experience analyzing hundreds of datasets indicate that when MNSQ is larger than 2, it distorts or degrades the measurement system; when MNSQ is from 1.4 to 2, it is unproductive for construction of measurement, but not degrading; when MNSQ is smaller than 0.6, it is less productive for measurement, but not degrading, which may produce misleadingly good reliabilities and separations. Totally, when MNSQ is larger than 1.4, in indicates that the item measures the other specialties rather than the dimension now; when MNSQ is smaller than 0.6, it indicates that the item may be covered by the other items. Specifically, when MNSQ equals to 1, it means the response completely conforms to expectation (Wright, Linacre, Gustafson, & Martin-Lof, 1994) .
The Analysis and Estimation of Category Difficulty (Strata)
The value of the estimation of category difficulty ranges from low to high, the higher value of the estimation means the more difficult that the respondent reaches the standard (Yu, 2009 ). Since in our study, we GLOBAL COMPETENCY ASSESSMENT SCALE FOR UNDERGRADUATES 353 use 5-point Likert scale, we rationally set four categories in this case. The larger the estimation coefficient, the harder that the respondent reaches this category; the smaller the estimation coefficient, the easier the respondent reached this category. The category also represents the ability level of the total ability.
Scale Reliability Analysis
In our study, we adopt EAP/PV reliability index to test the reliability of our rating scale. EAP/PV reliability is explained variance according to the estimated model divided by total person variance (Adams, 2006) (Wu, Adams, & Wilson, 2007) . The EAP/PV reliability estimates reported comes from an analysis of all student responses from across the forms, which includes all of the item data missing due to the test design, and thus gives an underestimate of the reliability for those constructs that one would expect in a normal administration (Schwartz, 2012) . Also, EAP/PV reliability can be interpreted like Cronbach's alpha (Draney & Wilson, 2008) . However, It is based on the item response model estimates rather than the raw score, and it is useful in situations where there is too much planned missing data for Cronbach's alpha to be estimated (Scalise, Madhyastha, Minstrell, & Wilson, 2010) .
RSM Analysis
Firstly, we used Conquest 4.0 to analyze out scale data. The total output and the outputs for each dimension have been shown from Table 3 to Table 7 , the item separation reliability (ISR) is 0.998. ISR gives the test user an indication of how well items are separated by the persons taking the test. It equals to 1 where MSE I is the mean square error of the item and SD I is the standard deviation of the item. In this case, it means all the items in the survey are sufficiently well separated in difficulty to identify the direction and meaning of the variable. * It is constrained; "__" It marks the value of MNSQ exceeds the range of (0.6, 1.4); "( )" It marks the T-value that exceeds.
the range of (-1.96, 1.96). * It is constrained; "( )" It marks the T-value that exceeds the range of (-1.96, 1.96). * It is constrained; "__" It marks the value of MNSQ exceeds the range of (0.6, 1.4); "( )" It marks the T-value that exceeds the range of (-1.96, 1.96). * It is constrained; "__" It marks the value of MNSQ exceeds the range of (0.6, 1.4); "( )" It marks the T-value that exceeds the range of (-1.96, 1.96).
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Statistically, we observed that (1) for all items, their difficulty is totally in the range of -3 to 3, which means the total difficulty of the survey is quite suitable to respondents; (2) The MNSQ for global knowledge and global skill dimensions are totally within the range of 0.6-1.4, which indicates the response from the respondent conforms to expectation; for attitude dimension, just item 48 has a very large value of MNSQ, which indicates it tends to measure the other specialties of the respondent. Moreover, item 41 is a very good item since it's answer is totally conforming to the expectation with MNSQ equals to 1; for the global experience dimension, the most of the items' MNSQ are larger than 1.4, which indicates that these items tend to measure the other specialties rather than global experience to the respondent; and (3) almost for all the items except some items in the dimension of attitude the T-values are not at the range of -1.96 to 1.96, which means that there are significant differences between the actual situation of respondent and expectation.
Estimation of the Coefficients of Each Category's Difficulty
Statistically speaking, we observed that it is easiest for respondent to reach category 1, and the category 4 is the hardest level, which indicates that very few people have the comprehensive ability of global competency. Moreover, the MNSQ for each category are all larger than 1.4 indicates the variance of the responses from respondents are very difference from each category; T-value all exceed the range of -1.96 to 1.96, which can indicate that there are significant differences between the actual situation and expectation (see Table 8 ). * It is constrained; "__" it marks the value of MNSQ exceeds the range of (0.6, 1.4); "( )" It marks the T-value that exceeds the range of (-1.96, 1.96).
Distribution Figure of Respondent's Ability and Item Difficulty
Specifically speaking, as shown in Figure 2 , we can find that, on the left, the "X" means that the ability distribution for respondents' while on the right it is the difficulty distribution of each item. Moreover, this histogram illustrates that the distribution of the respondents' achievement and items indicate their difficulty level. In this research, each "X" represents 26 respondents. And the respondent's ability distribution for all dimensions is to nearly satisfy the normal distribution. Therefore, we observed that the average ability of respondents' attitude is the largest, close to 1, the most of them are within the range from 0 to 2; the average ability of respondents' knowledge is the second largest, above 0, the most of them are in the range of -1 to 1; the average ability of respondents' skill is the third largest, lightly below 0, the most of them are in the range of -1.5 to 0.5. These three dimensions are very close, which indicates that the ability of these three dimensions of respondents is closed to each other. However, the average ability of respondents' experience is the smallest and has a great distance with the other 3 dimensions, nearly -2. Furthermore, we found that the average difficulty for all the items is around 0 with nearly normal distribution, and most of them are range with -1 to 1,which also indicates that the scienticity of the items design. However, there is still a space among items, which indicates that there is lack of items for the matching ability respondent to answer. Specifically, item 56 is the most GLOBAL COMPETENCY ASSESSMENT SCALE FOR UNDERGRADUATES 357 difficult item, which indicates that the respondent tended to select the low score option while 57 is the easiest item, which indicates that the respondent tended to select the high score option. 
Reliability Verification
As shown in Table 9 , we observed that the knowledge has the closest relationship with skill among these dimensions with the correlation coefficient equals to 0.634 while the attitude and experience has the smallest correlation coefficient equals to 0.281, which is in accordance with the previous scholar's work. As we can see in Table 10 , for each dimension, the EAP/PV reliability is larger than 0.74, indicating that estimates of respondent ability in each dimension have good precision. 
Results and Findings
Based on the analysis from Rating Scale Model (RSM), for other dimensions, the items have the good fitness to respondents while the items of global experience are not fit to the respondents because the respondents are lacking in global experience while the average difficulty of the global experience items are larger than their ability; The expectation of respondent's global competency is significantly different from the actual situation; Respondents have the high ability in global attitude with the low ability in global experience; The ability of different category's respondents have significantly differences. It is the reason why it is very hard to enter the highest ability category. Fixing some items in the global experience dimension, concentrating on offering some items to fit the ability of respondents can be considered as effective approaches to improving the overall efficiency of Global Competency Assessment Questionnaire with Rating Scale. Additionally, based on the results, we find that the ability of respondents' experience is extremely low and we should fix some items in the global experience dimension. Moreover, since there is still a space in the item difficulty distribution, it is necessary to add some new items, which can fit the ability of respondents. In conclusion, the global competitive competency assessment scale for undergraduates in China is essential to cultivate global competency for graduate students in the contemporary China's higher education. It is also significant to enhance cross-cultural competitiveness and comprehensive competitive power. Specifically, this global competency assessment scale is a suitable assessment tool that measures the level of intercultural competency/sensitivity for the individual level for perceiving global cultural capacity in global culture context. The results indicate that the global competency assessment scale has strong predictive validity toward the bottom-line goals at an individual level.
Limitations and Future Research Suggestions
The key limitation of this research is that the questions of the global experience section are more difficult than the actual ability/level of the respondents'. Hence, generating more effective approach concerning on how to design the questions in this part (Global Experience) is essential to measure the ability of the respondents' comprehensively. Moreover, the suggestion for the future research is to design some new questions of the global experience section that will meet the ability/level of the respondents by applying IRT method to re-test the validity and reliability of the whole scales. Additionally, in order to get in-depth understanding and evaluating global competency scales, more and more fundamental research should be conducted to enrich the field of measuring different types of global competency for different goals and audience.
